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1 INTRODUCTION

The True Blue Power 5th Generation (Gen5) TBX Series (TB20, TB30, TB40, TB50, and
TB60) Lithium-ion Aircraft Batteries are designed to deliver high current capability to
start piston and turbine aircraft engines, and to provide electrical power in the event
of generator function loss. Gen5 TBX batteries are sophisticated energy storage

and power systems that utilize state-of-the-art lithium-ion battery cell technology to
optimize performance, safety, life and weight when compared to traditional aircraft
batteries. The design of the battery provides exceptional performance and safety,
and meets or exceeds the latest regulatory and industry standards. Key features of
the Gen5 TBX batteries include real-time State-of-Charge and capacity reporting,
continuous data monitoring, an on-board status indicator, and maintenance-free
operation.

Gen5 TBX batteries require minimal service to deliver maximum performance and
value. This support manual contains information related to the proper operation,
maintenance, and service associated with the care and use of this product.

What is different about lithium-ion batteries?
¢ \/oltage: 26.4V compared to 24 V lead acid and NiCad
e Significantly lower weight per equivalent energy
e Low internal resistance — more available power

* \/oltage is not a proxy for the battery’s health

Lithium-ion batteries are NOT all the same.
® True Blue Power Gen5 TBX batteries utilize Lithium Iron Phosphate chemistry
— Less reactive
— Significantly safer
— In the event of thermal runaway, heat increases at rates slower than an
average coffee pot — just 20°C per minute
— Peak temperature: 240°C
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e Other manufacturers utilize Lithium Metal Oxide chemistry
— In the event of a thermal runaway, oxygen is released
— Heat increases at a rate of 1,800°C per minute
— Peak temperature: 450-550°C

How are True Blue Power Lithium-ion Aircraft Batteries different?
* The Battery Management System (BMS) is used to manage the charging and
discharging of energy to ensure there are no cell imbalances.

® The BMS monitors each module string, providing extremely accurate and
reliable State-of-Charge (SOC) and State-of-Health (SOH) information, which
can be exported to the aircraft avionics or to data files for ground evaluation.

* Nominal voltage for a Gen5 TBX lithium-ion battery is 26.4 V compared to
24V lead-acid or NiCad batteries.

* As the battery discharges, the voltage remains high (+25-volt range)
until approximately 85-90% discharged. Therefore, SOC — not battery
voltage — should be used to monitor battery status.

What affects the life of a Gen5 TBX battery?

* Deep discharge below 30% SOC Life
* Prolonged exposure to high temperatures

above 40°C
® 0% SOC for periods of time more than 7-14 days “

What are the operational considerations?
® Gen5 TBX batteries have internal heaters that pre-warm
the battery to enable high power discharge below 0°C.

* Depending on the airframe integration, during aircraft operation it is normal
for heaters to periodically cycle on and off as needed to maintain optimal
operating temperature.
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2 BATTERY CARE AND MAINTENANCE

STORAGE

In normal use, the battery utilizes the aircraft power to maintain the proper
charge voltage and sustain the battery cells at peak capacity. Although the
cells have an extremely low relative self-discharge rate, all batteries will slowly
self-discharge if left unused for extended periods. In addition, self-discharge
rates are directly related to the storage temperature. Higher storage
temperatures will result in faster self-discharge rates.

STORAGE LOCATION

Store batteries in a dry, well-ventilated area. They must not be kept in the

same area as highly-flammable materials. True Blue Power lithium-ion batteries
can be stored in the same area as batteries of other chemistries. True Blue Power
lithium-ion batteries do not emit or absorb any gas during storage, transportation,
or during normal operating conditions.

STORAGE TEMPERATURE
Recommended maximum storage temperature is 30°C (86°F).
Storage temperatures above 50°C (122°F) are to be avoided.

SHELF LIFE

Gen5 TBX batteries shall be fully
recharged at a minimum every 3

or 6 months when stored. Consult
the Gen5 TBX Battery Installation
Manual for charging intervals. If the
storage time is unknown, a battery
should be fully recharged prior to
discharging to 10% SOC.
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SAFETY

HAZARDS

A Gen5 TBX battery will not emit or absorb any gas during normal storage,
transportation, or operation. If a battery experiences a thermal event, a white vapor
will exit through the vent. This effluent is vaporized electrolyte and is very hot. Further
information is provided in the Safety Data Sheet (SDS) incorporated into this manual.

EMERGENCY ACTIONS
The following are general safe-handling guidelines in the event of an emergency.

* Handle all suspect batteries with heat-resistant gloves. Do not use
rubber gloves.

* Safely disconnect any power source to the battery.

* Depending on the location of the battery when venting occurs, take the
following actions

— Move the battery on a cart to a well-ventilated area, preferably outdoors.
Turn on ventilation system in battery room, or vacate the area and open
exterior doors.

- Allow battery to exhaust all its energy and cool to ambient temperature.
Battery casing will withstand event.

OR

— Submerge or douse battery with water. Battery should remain
submerged a minimum of four hours, or until completely cooled.
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PERSONAL INJURY OR TREATMENT
See the Safety Data Sheet (Appendix A) for complete
information.

If the effluent comes into contact with skin, wash with
water and immediately seek medical treatment for
potential exposure to dilute of hydrogen fluoride.
Treatment could include iced benzalkonium chloride

0.13% soaks or calcium gluconate gel.

If inhalation of the effluent occurs, immediately seek medical treatment for
potential exposure to dilute of hydrogen fluoride. Treatment could include
oxygen and possibly 2.5% calcium gluconate by nebulizer.

POST EVENT ACTIONS
Wear appropriate Personal Protective Equipment (PPE)
¢ Long gloves and dust mask

Clean the immediate affected area with baking soda and water mixture
to neutralize possible acidity
e Utilize 1 teaspoon of baking soda to 1 gallon of water

Dispose of water used to submerge battery
e After the battery has cooled, the water must be pH tested to ensure
a neutral reading before discarding water in a sanitary sewer
(drain, sink, or toilet)

® Water must not be discarded outside the building or in a storm sewer

MAINTENANCE OPERATIONS

SUGGESTED EQUIPMENT
® Multi-meter

® Benchtop power supply

® TT28-12 True Blue Charger PRO
(Part Number ACM-1260-101)

® TT28-2 True Blue Charger Mx
(Part Number 282-101)

e Electronic load

¢ Applicable Gen5 TBX Installation Manual
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AIRCRAFT CONNECTION

When the battery is installed in an aircraft that is sitting idle for short periods
of time there is no need to disconnect the aircraft’s main battery connector
from the battery. Consult the aircraft manufacturer's AMM/FCOM/AFM
and/or the Aircraft Manufacturer’s Annex to this manual for long-term parking
and storage procedures.

Frequent disconnections and/or over-tightening of the quick-disconnect
fitting can lead to failure of the quick-disconnect fitting. If this occurs, refer
to True Blue Power Service Information Letter (SIL) TBX-02.

CHARGING

When shipped by air, battery SOC is reduced to 30% or below. Batteries must
be fully charged upon receipt. Gen5 TBX batteries that are stored shall be fully
recharged at a minimum every 3 or 6 months prior to discharging to 10% SOC.
Consult the Gen5 TBX Battery Installation Manual for charging intervals. Always
charge with constant potential/voltage.

*xx CAUTION ***

Contact True Blue Power +1 (316) 630-0101 before proceeding further:
If a Gen5 TBX Series battery is below 12 VDC (excluding TB28-12V).

If you attempt to charge a Gen5 TBX Series battery and it
does not accept charge current.

Always charge with constant potential/voltage.

® Charging should be accomplished using the TT28-12 True Blue Charger
PRO (Part Number ACM-1260-101).

e Consult the True Blue Power Gen5 TBX Series Installation Manual and

Operating Instructions, Section 5.4.3, and/or the Aircraft Manufacturer's
Annex for specific battery model charging instructions.
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USING A GROUND POWER UNIT

Some Ground Power Units (GPU) output only 24 V. If a Gen5 TBX lithium-ion
battery is connected to the GPU, it will charge the GPU if the battery voltage is
greater than the GPU.

True Blue Power recommends a minimum setting of 27.5V on the GPU when it is
connected to the battery.

BATTERY HEALTH

STATE OF HEALTH

SOH is a measure of how much of its original capacity a battery is still able to store,
measured in amp-hours (Ah). A battery’s capacity decreases at the rate of 2-4% per
year under normal conditions.

STATE OF CHARGE
SOC is a measure of how full the battery is relative to its current maximum capacity,
provided in percentage.

BATTERY MODES
See Genb TBX Installation Manual Section 4.3
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3 TROUBLESHOOTING

TOOLS AND EQUIPMENT

¢ Applicable True Blue Power Gen5 TBX Battery Installation Manual
® TT28-12 True Blue Charger PRO

¢ USB Stick
- 16GB or smaller
— USB 2.0 or previous protocol standard
— FAT or FAT32 format
— No other files on the device
— Load Event Log to the root directory
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TROUBLESHOOTING PROCESS

1. Faults or Service Lights? (IM Table 4.1)
e Faults clear (after charge, cool, etc.)

Inspect

* Service lights usually require return

2. Will it Charge?
* If YES, let it charge.
¢ If NO, probably in under-voltage condition.

3. Battery Voltage
e 16-24V  Charge battery
e <16V Try to charge. If not charging, consult the aircraft
manufacturer's product support process.

4. Software
e |s the latest software installed?

5. Download Event Log File
* Download Event Log File as directed by the aircraft manufacturer
or STC partner's product support process.
e Refer to the Aircraft Manufacturer or STC Partner Annex for instructions
on where to send the Event Log.

6. Capacity Check
e Capacity check per the Gen5 TBX Battery Installation Manual Section 5.4.3.

7. Aircraft Manufacturer’s Annex
® Refer to this document for further troubleshooting steps.
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EVENT LOG FILE
Install

Log File Download Process
Also found in Section 5.3.4 of the Gen5 TBX Battery

Installation Manual ﬁ

1. Place an empty text file named getlog.cmd onto the
root directory of a USB flash drive. It is recommended
that this is the only file (getlog.cmd) loaded onto the
flash drive. Contact True Blue Power if you have
questions regarding creation of the getlog.cmd file.

2. Remove the USB access cover on your Gen5 TBX battery.
3. Insert the configured USB flash drive into the USB-A port on the battery.

4. With the battery idle (no charge/discharge current, no active protections),
press and hold the blue service button until the service light changes
from solid white to blinking white (approximately 3 seconds) and release
before the flashing stops (5 seconds).

5. While the battery is reading from or writing to the USB flash drive, the service
light will blink yellow. A full Event Log (approximately 32,000 entries; 8MB
maximum) may take up to 8 minutes to download to the USB flash drive.

6. Upon completion, the service light will be solid green (if Event Log
download completed successfully) or solid red (if Event Log download
did not complete successfully).

7. The USB flash drive will now have a file named eventlog.csv that can
be imported into a spreadsheet for viewing and further analysis.
Refer to the Aircraft Manufacturer or STC Partner Annex for instructions
on where to send the log file.

8. Remove the USB flash drive and the battery will reboot into flight mode.

9. Replace the battery's USB access cover securely.
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BATTERY SERVICE

CAPACITY CHECK
Also found in section 5.4.3 of the Gen5 TBX Battery Installation Manual

Most aircraft are certified to use the battery’s reserve energy to maintain critical
systems in the event of a main power generation loss for a minimum period of
time. The required minimum capacity will vary by application. Verify requirements
associated with your aircraft. The battery is designed to dynamically compute

its capacity at all times, throughout its life. As the battery ages, the accuracy of

its reported capacity can change due to a variety of factors associated with its
use, environmental conditions, and the characteristics of the cells. Using the
procedures in this section, the battery’s reported capacity can be recalibrated

or verified. This procedure is recommended for improved performance and
accuracy, but does not represent required maintenance, nor is required for
continued airworthiness by the manufacturer. Consult your aircraft's maintenance
procedures for specific requirements.

SELF-LEARNING CAPACITY CALIBRATION
Using the procedure below, the battery can re-calibrate its capacity measurement
to improve its accuracy for ongoing use.

1. Ensure that the unitis charged.

2. Apply a constant current load of 1C to discharge the battery pack.
(Capacity check should be conducted at 23°C £3°C (68—79°F) for best
results.)

3. When the battery is nearly depleted, it will turn off its power output and stop
discharging.

4. Wait at least one (1) minute in the discharged state before recharging.

5. Charge the battery again per Section 5.4.2 of the Gen5 TBX Battery

Installation Manual. The battery’s reported capacity will be reset to the actual
measured value.

Note: If the TT28-12 True Blue Charger PRO is used, select the appropriate
battery model and the charger will automatically carry out the correct
charging procedure.
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MANUAL CAPACITY CHECK
If there is any reason to suspect the accuracy of the
reported capacity, a manually measured capacity check

can be performed. Capacity check should be conducted
at 23°C +£3°C (68-79°F) for best results.

1. Ensure that the unit is charged.

2. Apply a constant current load of 1C to discharge
the battery pack.

3. Monitor the time (in minutes and seconds) from initially applying the constant
current load in Step 2 until the battery is nearly depleted and turns
off the power output/stops discharging.

4. Calculate the capacity in amp-hours (Ah)
* Discharge time (in hours) = Discharge minutes / 60
e Capacity (Ah) = (amps) x (hours) = (1C amps) x (Discharge time)

Note: If the TT28-12 True Blue Charger PRO is used, select the appropriate battery

model and the charger will automatically carry out the correct charging procedure.

RETURN TO SERVICE
Also found in section 5.4.4 of the Gen5 TBX Battery Installation Manual

1. Recharge the unit per section 5.4.2 of the Gen5 TBX Battery Installation Manual.

2. Measure and verify that the voltage on the unit's power terminals is greater
than 27.6 VDC. A unit should never be returned to service if the voltage
is less than this value after charging.

3. Re-install the unit in the aircraft, including securing it via proper hold-downs,
mating the electrical connections, and verifying proper vent attachment.

4. Record service action in aircraft logbook.

FURTHER TROUBLESHOOTING AND BATTERY RETURN PROCESS

In the event that your troubleshooting does not lead to a resolution, consult
the Aircraft Manufacturer's Annex to this manual for instructions on the
troubleshooting process, including 2nd Level Troubleshooting guidance.

BATTERY RETURN PROCESS

In the event that troubleshooting leads to the determination that the battery
must be sent to True Blue Power for inspection and/or repair, follow the Material
Return process specified in the Aircraft Manufacturer's Annex to this manual.
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SHIPPING GUIDANCE

True Blue Power lithium-ion battery products are classified as Class 9 HazMat
Dangerous Goods and require special processes for shipping.

All True Blue Power lithium-ion batteries can ship via ground or vessel at 100%
SOC. To transport a lithium-ion battery by air, IATA regulations must be followed.
Lithium-ion batteries are REQUIRED to be at 30% SOC prior to shipping by air.
When shipped by air, lithium-ion batteries can only be transported via cargo
aircraft (i.e. FedEx, UPS, DHL, etc.). Only discharge the battery to 30% SOC shortly
before shipping to avoid potential over-discharge. True Blue Power utilizes UN
certified boxes for battery shipment, and recommends that facilities servicing or
maintaining True Blue Power Gen5 TBX batteries maintain a stock of such boxes
for shipping purposes.

Time is of the essence when shipping batteries. When sent for service,
batteries should arrive at the destination within 10 business days. After

two weeks, the ability to service a recoverable battery is greatly diminished.
Procedures for properly discharging a battery in preparation for shipment
can be found in the Gen5 TBX Battery Installation Manual and in the Charging
Section of this Manual.

INTERNATIONAL SHIPPING CONSIDERATIONS

e If shipping a battery to True Blue Power from outside the United States,
DDP Incoterms must be selected.

e |[t's important to understand the various tax and duty regulations.
Taxes and duties can be affected by HTS codes selected on the
paperwork when returning batteries.

PREPACKAGED RETURN PROCESS

® To make battery returns easier for customers that are not Class 9
HazMat certified, True Blue power has created a Prepackaged Return
Process (PRP). The PRP is a kit that includes all packing materials and
documents necessary to ship a battery to True Blue Power for service.

e The PRP kit can only be used for shipping within the 48 contiguous
United States.
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® A charge is assessed to cover the cost of materials, labor, and pre-paid
shipping. That charge is currently $150 (2025).

* To obtain a kit, contact True Blue Power customer support and request
a PRP kit for the specific Gen5 TBX battery model being shipped.

DISPOSAL

Lithium-ion batteries are classified by the United States government as

nonhazardous waste and are safe for disposal as normal municipal waste

or can be recycled. Options are noted below.

® Do not incinerate.

® Battery should be fully discharged prior to disposal.

* End of life (EOL) batteries should always ship in packaging that complies

with related HazMat regulations regarding labeling, and always use ground

services to ship.

* For further EOL and disposal information, refer to the Gen5 TBX Battery
Installation Manual, Sections 5.7 and 5.8.

RECYCLING OPTIONS

Lithium-ion batteries contain recyclable materials. Battery
recycling options are continually evolving. Requirements in
your local area should be considered when disposing of these
products. Recycling and disposal are generally regulated at the

country, state, and municipal levels.

UNITED STATES

CIRBA SOLUTIONS
4930 Holtz Dr

Wixom, MI 48393
800-852-8127
www.cirbasolutions.com

GLOBALTECH ENVIRONMENTAL
205 N. Depot St

Fox Lake, WI 53933
800-770-2330

www.globaltechenvironmental.com
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BATTERY RECYCLERS OF AMERICA
1920 McKinney Ave

Dallas, TX 75201

866-708-0955

www.batteryrecyclersofamerica.com

FIRST AMERICA
1000 E. Armstrong St
Morris, IL 60450
866-861-3269

www.firstamerica.com

Recycle
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RECYCLING OPTIONS (CONTINUED)

EUROPE

ALTILIUM CLEAN TECHNOLOGY
Plymouth Science Park

1 Davy Road, Derriford

Plymouth, PL6 8BX

United Kingdom

+44(0) 175 227 1675
www.altilium.tech/actsites/

ALTILIUM CLEAN TECHNOLOGY
10 Estover Road

Plymouth, Devon

PL6 7PY

United Kingdom
www.altilium.tech/actsites/

ECOBAT SOLUTIONS UK LTD

Crescent Work Industrial Park, Willenhall Road
WS10 8JR Darlaston, West Midlands UK

+44 121 568 3200
www.ecobat.com

INTERNATIONAL

BATTERY ATLAS

www.battery-news.de/en/battery-atlas-europe/

ALTILIUM CLEAN TECHNOLOGY
Plymouth Road Industrial Estate
Tavistock, Devon

PL1T 9QN

United Kingdom
www.altilium.tech/actsites/

ECOBAT SOLUTIONS EUROPE GMBH

Gewerbering 16

06333 Hettstedt, Germany
+49(0) 3476 55444 10
www.ecobat.com
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S5 SUPPORT

RESOURCES .
Location

TRUE BLUE POWER

CUSTOMER SUPPORT CONTACTS

AOG Support +1(316) 634-1AOG (1264) J

Phone +1(316) 630-0101

Email productsupport@mcico.com

Kansas California

9400 East 34th Street N 9722 Topanga Canyon Blvd

Wichita, KS 67226 Chatsworth, CA 91311

PRODUCT INFORMATION
www.mcico.com/truebluepower/resource-center/technical-documents

* Installation Manual

e Service Bulletins

e Software Updates

e Safety Data Sheets

® Battery Support Manual

* Battery Shipping Procedures

PRODUCT TRAINING
www.thelithiumexperts.com
e Why Lithium?

* Battery Comparisons E E

* Battery Chemistries

e Certifications

* Battery Operations E
e Safety and Design

e Battery Charging
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APPENDIX A - SAFETY DATA SHEET

Safety Data Sheet provided on the following pages
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